Protein kinase A mediates cAMP-induced tyrosine phosphorylation of the epidermal growth factor receptor.
An increase in the intracellular cAMP concentration induces tyrosine phosphorylation of the epidermal growth factor receptor (EGFR) followed by activation of extracellular signal-regulated kinases 1/2 (ERK1/2). In this report we demonstrate that these effects of cAMP are mediated via activation of protein kinase A (PKA). Chemical inhibition of PKA suppressed forskolin-induced EGFR tyrosine phosphorylation and ERK1/2 activation in PC12 cells. Furthermore, forskolin failed to induce significant tyrosine phosphorylation of the EGFR and ERK1/2 activation in PKA-defective PC12 cells. Forskolin-induced EGFR tyrosine phosphorylation was also observed in A431 cells and in membranes isolated from these cells. Phosphoamino acid analysis indicated that the recombinant catalytic subunit of PKA elicited phosphorylation of the EGFR on both tyrosine and serine but not threonine residues in A431 membranes. Together, our data indicate that activation of PKA mediates the effects of cAMP on the EGFR and ERK1/2. While PKA may directly phosphorylate the EGFR on serine residues, PKA-induced tyrosine phosphorylation of the EGFR occurs by an indirect mechanism.